Female Fertility Curve of Rainbow Trout (Oncorhynchus Mykiss) By Different Ages by Miresan, Vioara & Cocan, Daniel
 15 
 
 
Bulletin UASVM Animal Science and Biotechnologies 70 (1)/2013, 15-18 
Print ISSN 1843-5262; Electronic ISSN 1843-536X     
 
Female Fertility Curve of Rainbow Trout  
(Oncorhynchus mykiss) by Different Ages 
 
Vioara MIREŞAN, Daniel COCAN, Camelia RĂDUCU,  
Radu CONSTANTINESCU, Andrada IHUł 
 
University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and 
Biotechnologies, 3-5 Mănăştur Street, 400372 Cluj-Napoca, Romania; cocandaniel@yahoo.com  
 
Abstract. Starting from the premise that achieving higher production and economic 
performance in the salmonid farms is strongly influenced by the processes of artificial breeding, on 
this study we wanted to highlight the optimal age at which rainbow trout (Oncorhynchus mykiss) 
females can be used for breeding. For this, where randomly selected from the each growth basins, 
20-breeding females by the following age groups: 3, 4, 6, 8 and 10 years. Were determined: body 
weight of each females, the total number of eggs / female, individual mass of eggs, the diameter of 
eggs, the volume of eggs, respectively the individual weight of the ovaries. Based on the obtained 
data, were calculated the following selection and breeding indices: gonado-somatic report (GSr), 
Behning fertility coefficient (Bfc), respectively Williams absolute individual fecundity index 
(Waif). In the gonado-somatic report (GSr) was found an increased value from 15.33 ±0.299 at 3 
years age, up to a maximum of 17.194±0.366 (at the age of 6 years). For females of 8 and 10 years 
ages, its found an decreased value from this report (16.267±0.406, respectively 13.070±0.630). For 
the Williams absolute individual fecundity index (Waif), were obtained increasing values, 
proportional with age (4.278±0.279 at 3 years, 6.799±0.562 at 10 years). The same aspect has been 
reported in the case of Behning fertility coefficient (Bfc). Based on evolution of selection and 
breeding indices values, we recommended in the technological processes the use of rainbow trout 
females with age between 4 and 8 years. 
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INTRODUCTION 
 
One of the most important aspects of the process flow for raising trout is the 
artificial reproduction. In this sense, the selection of rainbow trout broodstock should be 
taking into account from several factors: genetics, nutrition, environmental conditions 
(Molony, 2001; Vehviläinen et al., 2012; Akbary et al., 2010; McMillan et al., 2012), but 
not least by the age of the spawner female, which influencing the reproductive physiological 
status (Stoddard et al., 2005; Hook et al., 2011). Both in the case of males (Martyniuk et al., 
2003), and especially in the case of females (Dupont-Nivet et al., 2010), the age may 
become a limiting factor with a direct effect on production performance. In this sense, 
should be evaluated the breeding performance of females, by determining the body weight 
of each, the total number of eggs/female, the individual mass of eggs, the diameter of eggs, 
the volume of eggs, respectively the individual weight of the ovaries (Pornsoping et al., 
2007; Serezli et al., 2010). These determinations, respectively the obtained values, are used 
to calculate the selection and breeding indices of breeding females (Pante et al., 2001; 
Turliu, 2008). By knowing these indices, can be avoided the additional costs, generated by 
the maintenance of breeding categories with low production performance. 
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MATERIALS AND METHODS 
 
To obtain higher breeding performance, we studied the influence of breeding age of 
rainbow trout (Oncorhynchus mykiss) female on the fertility curve, expressed by the values of 
selection and breeding indices. A number of 20 breeding females where randomly selected 
from each growth unit by the following age groups: 3, 4, 6, 8 and 10 years. Based on the 
reproductive performance and in accorded with the literature, were calculated the selection 
indices: gonado-somatic report (GSr), Behning fertility coefficient (Bfc), respectively 
Williams absolute individual fecundity index (Waif). 
 
RESULTS AND DISCUSSIONS 
 
Based on the sampling performed and the weighing of eggs, were determined: body 
weight of each females (Bw), the total number of eggs / female (Etn), single weight of eggs 
(Ew), the diameter of eggs (Ed), the volume of eggs (Ev), respectively the individual weight of 
the ovaries (Ow) (Tab. 1). These gravimetric and meristic measurements have allowed 
calculation of selection and breeding indices. 
Tab. 1 
The mean values of meristic and gravimetric measurement of rainbow trout  
(Oncorhynchus mykiss) female, by different age 
 
Meristic and gravimetric measurements Age Variables 
Ibw (kg) Fbw (kg) Ow (kg) Etn Ew (g) Ed (mm) Ev (mm3) 
X±sx 1.702±0.0361.441±0.0290.261±0.008 4278.688±82.364 0.061±0.0014.003±0.0170.050±0.0013 
years V% 21.30 19.34 26.64 22.18 12.21 12.23 11.23 
X±sx 1.853±0.0221.571±0.0160.282±0.0114333.772±143.6140.065±0.0014.015±0.0190.054±0.0014 
years V% 11.99 10.24 37.65 33.14 13.74 4.68 12.47 
X±sx 2.466±0.1142.042±0.0930.424±0.098 5808.134±93.264 0.073±0.0034.623±0.0240.066±0.0016 
years V% 12.45 12.16 32.11 29.83 14.36 4.13 11.77 
X±sx 3,215±0,0962.692±0.0970.523±0.112 6620.253±101.14 0.079±0.0044.712±0.0300.070±0.0018 
years V% 18.32 17.72 35.59 30.31 12.98 9.85 12.94 
X±sx 4.162±0.1363.618±0.1120.544±0.203 6800.00±109.28 0.080±0.0034.716±0.0250.071±0.00210 
years V% 24.01 20.27 37.25 28.56 17.34 11.49 14.94 
Ibw-initial body weight; Fbw-final body weight; Ow-ovary weight; Etn-eggs total number;  
Ew-eggs weight; Ed-eggs diameter; Ev-eggs volume 
 
 It was found an increased value of gonado-somatic report (GSr) from 15.334±0.299 at 
3 years of age, up to a maximum of 17.194±0.366 (at 6 years of age). The group of 4 years of 
age showed a gonado-somatic report value (GSr) of 15.218±0.438. At the females by the 8, 
respectively 10 years of age, there was a decrease of the values of this index (16.267±0.406, 
13.070±0.630 respectively). Therefore, from the point of view of gonado-somatic report (GSr), 
the maintenance of breeding females after the age of 8 years is not economically feasible (Fig. 
1). 
Regarding Williams absolute individual fecundity index (Waif), were obtained 
increasing values directly proportional with age (4.278±0.279 to 3 years; 4.338±0.663 to 4 
years; 5.808±0.451 to 6 years; 6.620±0.449 to 8 years; 6.799±0.562 to 10 years) (Fig. 2). 
The same aspect has been reported in the case of Behning fertility coefficient (Bfc): 
0.0148±0.193 to 3 years; 0.0188±0.297 to 4 years; 0.0200±0.312 to 6 years; 0.0248±0.199 to 
8 years; 0.0328±0.244 to 10 years (Fig. 3). The increasing values of this coefficient highlight 
a gradual and proportional increasing of the number of eggs simultaneously with age. At first 
sight, the increasing values appear to be relevant and reliable, but these values must be 
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correlated with other physiological and technological aspects, like survival rate of 
descendants, knowing that with increasing age of breeding stock, the descendants are less 
viable (Rahbar et al., 2011). 
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Fig. 1. The evolution of gonado-somatic report GSr, depending on the age  
of the rainbow trout (Oncorhynchus mykiss) female 
9,132
6,799
5,024
9,333
5,928
4,382
4,328
6,6205,808
4,338
4,278
5,7995,795
4,147
4,249
2
3
4
5
6
7
8
9
10
11
Waif 3 years Waif 4 years Waif 6 years Waif 8 years Waif 10 years
Max. value Mean value Min. value
 
Fig. 2. The evolution of Williams absolute individual fecundity index Waif,  
depending on the age of the rainbow trout (Oncorhynchus mykiss) female 
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Fig. 3. The evolution of Behning fertility coefficient Bfc, depending on the age  
of the rainbow trout (Oncorhynchus mykiss) female 
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CONCLUSION 
 
For the gonado-somatic report (GSr) was obtained a Gaussian curve, recommending 
on that basis utilization in artificial reproduction of the females with ages between 4 and 8 
years. For the rest of selection and reproduction indices, is required more careful analysis 
taking into account other technological aspects, such as fecundity and survival rate of the 
larvae after hatching. 
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